this subject had not been sufficiently developed, as far as possible applications to number theory were concerned, at the time he wrote his report. Hilbert also said that he was very glad to hear that Fueter had fashioned the necessary tools from the theory of elliptic functions to yield an advanced theory of quadratic fields.
Let p be an odd prime and F[p'] denote a finite field of order pf and consider the solutions s, t of i+cs + g'~= 1,
where g is a multiplicative generator of the nonzero elements of F[p']; i is a fixed integer in the set 0, 1, . . ., c -1; j is a fixed integer in the set 0, 1, .. ., -1;
p--1 = cl; sis in therange0, 1, ...,1 -1; tisintherange0, 1, .. ., -1. Let the number of sets of solutions s, t, of the type above be (i, j),1. Then (noting relation [2] of the present paper) the maximum value of the (i, j),, is 1 if c > 1. If there exists a j for a fixed i such that (i, j)c1 = 1, we shall call this "case A" of (1).
In several previous papers various consequences of this assumption were obtained, [1] [2] [3] [4] and the relation of some of them to Fermat's Last Theorem was brought out.2 Other results of this type will be derived in the present paper.
To obtain the desired results concerning (1), it will be convenient to first write equation (1) in another form, and we shall also set 1 = m, with 1 an odd prime, and assume that c 0 0 (mod 1). Let [i, j] 
We now assume that in m + cst -1 = gr+_tX (6) for a fixed m 00 (mod c) as s8 ranges from 1 to I-1, we get a fixed r on the right, so that, if 0 < r < 1, ind (gm+cst -1) r (mod 1), (6a) for m fixed. Now set e = m in (5a); then, from (5) and (5b), Am = 0 gives, if we set H = Hm, 
This is the same as the number of solutions of (6), with m replacing i and r replacing j. Also, this is equivalent to (1), with 82, t2 replacing s, t, of (1), and we write (i, j) as an abbreviation for (i, j)cl, since we keep c and 1 fixed throughout our argument. Now introduce the terms s on the right such that H = s. The number of these is 1.
Assume that t $ 0, and use (6a); then we have 
i, j,d
Then, in view of (13) and (14), we have, if (24) , .
d arbitrary, 
In view of (24), (25), (26), and (27), we may summarize these by the following: THEOREM I. Let (i, j) represent the number of solutions in F(p') of equation (1) VOL. 41, 1955 7793
Also, i is any integer in the set 0, 1, . ., c -1, (b, h),1 = 1 for some h with v = pf -1. Note the differences between this result and Theorem I of the present paper. The latter gives criteria depending on the value of h, which is not the case for the other criteria. Also, our present Theorem I involves only symbols of the type (i, j)cm instead of (i, j)vc and (i, i)cc. Let r = e2ir/', where 1 is an odd prime, and K(r) or K be the cyclotomic field generated by P. Let h(l) be the class number of the field. It is generally written in the form h(l) = hl()h2()1, (1) where h1(') and h2(l) are each positive integers which were determined by Kummer in algebraic form.1 A key problem in the theory of cyclotomic fields1' 2 is the question of the possible existence of fields K such that ho, 0 (mod 1). Let kir-i/2 and ej = ki+l/ki. Set Ea() = Ea = -1 _-2ia with al E K, and where bi, b2, ... by is a set of integers included in the set 1, 2, -1, having the property that if bi is in the set, then 1 -bi is in the set. 
